The new concept (interpretation) of this observation will be important for supramolecular chirality of coordination polymers built by ligand complexes.
Introduction
Recently we have proposed a new concept of "supramolecular vicinal effect", which is long-range induced chiroptical observation of an achiral unit from non-bonded (supramolecular assemblies) or weakly surrounded (host-guest co-crystal) chiral sources [1] . It is different to the normal vicinal effect (observation of CD bands in d-d region from chiral ligands through coordination bonds) [2, 3] or
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conventionally induced CD of many supramolecular assemblies [4, 5] . As for chiral coordination polymers, thermally-accessible lattice strain and local pseudo Jahn-Teller distortion of [CuL 2 ] 3 [M(CN) 6 ] 2 · 4H 2 O (L = trans-cyclohexane-(1R, 2R)-diamine; M = Cr, Co, and Fe) [6] have been reported. In its crystal packing of co-crystals of one-dimensional cyanide-bridged Cu(II)-Cr(III), and Cu(II)-Co(III) bimetallic assemblies and mononuclear Cu(II) complexes, (pseudo) Jahn-Teller effect play an important role in flexible distortion of crystal structures especially in the Cu(II)coordination environment. Moreover, we prepared their H/D isotope derivatives to confirm Jahn-Teller effect [7] . Though solid-state CD spectra were also measured, supramolecular co-crystals of chiral components makes their chiroptical properties difficult to understand.
Herein 
Results and Discussion

Solid State CD and Electronic Spectra
Figures 2, 3, and 4 show solid state CD (as KBr pellets) and diffuse reflectance electronic spectra for Cu-Cr-RR-dm, Cu-W-RR-ch, and Cu-W-RR-ch, respectively. The CD spectrum of Cu-Cr-RR-dm shows a negative peak at 18,000 cm −1 , a negative peak at 30,000 cm −1 , and a positive peak at 37,000 cm −1 . The corresponding peaks in diffuse reflectance electronic spectra are 20,000 cm −1 , and a rather broad band in the 3,000-4,400 cm −1 region. While the diffuse reflectance electronic spectra (not shown) exhibit peaks or shoulders at 17,000, 21,000, 26,000, 27,000, and 38,000 cm −1 for
Cu-Cr-tr-ch and 17,000, 21,000, 25,000, 33,000, and 38,000 cm −1 for Cu-Cr-tr-dm.
On the other hand, the CD spectrum of Cu-W-RR-ch shows a negative peak at 18,000 cm −1 , which is the sole obvious peak. The corresponding peaks in diffuse reflectance electronic spectra are 18,000 and 37,000 cm −1 . The CD spectrum of Cu-W-RR-dm shows a negative peak at 17,000 cm −1 and a positive peak at 34,000 cm −1 . The corresponding peaks in diffuse reflectance electronic spectra are 17,000, 31,000, and 38,000 cm −1
. While the diffuse reflectance electronic spectra (not shown) exhibit peaks or shoulders at 18,000 and 37,000 cm −1 for Cu-W-tr-ch and 17,000, 31,000, and 38,000 cm −1 for
Cu-W-tr-dm. , and W-precursor at 32,000 and 40,000 (CT) cm −1 should be helpful for establishing assignment experimentally. It should be noted that CD bands in d-d region of Cu-precursor are attributed to vicinal effect by chiral organic ligand, while CD bands in CT region of CT band of bimetallic coordination polymers are attributed to vicinal effect by chiral complex ligand (namely the Cu-precursor). For example, a negative peak around 30,000 cm −1 for
Cu-Cr-RR-dm ( Figure 2 ) is a typical CD band of long-range vicinal effect classified as a novel case.
Powder XRD Patterns
As mentioned above, the corresponding metal-substituted coordination polymers with identical ligands, indicate similar XRD patterns at room temperature except for the effect of metal ion size. Selected predominant peaks are also described in the experimental section. In the course work, we have investigated negative or positive thermal expansion of lattice and local bond compression or elongation about Jahn-Teller distortion of axial bonds, which are usually flexible. The aim of temperature dependence XRD measurement is to check there are no abnormal structural changes with changing temperatures.
For example, we measured powder XRD patterns (not shown) for Cu-W-RR-ch measured at 110-300 K with an interval of 10 K. The predominant peaks appeared at 2 = 7. 
XAS Spectra
Experimental Section
Materials. All the reagents (Aldrich, TCI, and Wako) were commercially available and were used as received without further purification. The precursor mononuclear copper(II) complexes were prepared according to procedures in the literature (e.g., [4] ) with corresponding starting compounds.
Preparation of Cu-Cr-tr-ch. Slow diffusion of an aqueous solution (45 mL) of the precursor (0.0150 g, 0.0423 mmol) onto an aqueous solution (5 mL) of Na 2 CrO 4 (0.0107 g, 0.0926 mmol) at 298 K gave rise to brown precipitates after several days. Yield 0.0032 g (14.0% Physical Measurements. Infrared spectra were recorded as KBr pellets on a JASCO FT-IR 4200 plus spectrophotometer equipped with polarizer in the range of 4,000-400 cm −1 at 298 K. Diffuse reflectance electronic spectra were measured on a JASCO V-570 UV/VIS/NIR spectrophotometer equipped with an integrating sphere in the range of 800-200 nm at 298 K. Circular dichroism (CD) spectra were measured as KBr pellets on a JASCO J-820 spectropolarimeter in the range of 800-200 nm at 298 K. Powder XRD patterns were also measured by using synchrotron radiation beamline at KEK-PF BL-8B (2010G511) with 8 keV ( = 1.54184 Å) with a RIGAKU imaging plate. The Cu2p 3/2 and Cu2p 1/2 peaks of XAS (soft X-ray absorption spectra) were measured at KEK PF BL-19B (2010G510) under variable temperature. The spectra were corrected by the standard Au sample.
Conclusions
In 
